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Cbndensing and Non-condensing Steam Jet Vacuum Pumps

™

_

K ) Steam Inlet  Water Inlet Water Inlet ) )
: : } Steam Inlet
=== .
Suct!on Inter After Disch.
Cond.. Cond. I
' | o :
| FJG. 3 Condensing Pump.
I §
|
l,
Exhauster Exhauster \ L // .
\ /
o
Tail Pipe ;Tail Pipe
Steam Inlet Steam Inlet - Water Inlet
' r——---
o
; | .
Suction | After Disch.
; Cond. | i
] ]
i | FIG. 4. Non-condensing Pump.
[ |
] |
| |
/
Exhauster Exhauster. \ /

s - o
{TailPipe J

Based upon the use of auxiliary equipment, two and
three-stage vacuum pumps can be either condensing or
non-condensing types. Four, five, and six-stage units
can also be non-condensing, but usually are condens-
ing types.

Condensing Types (Fig. 3) have an mtercondenser
between ejectors that reduces steam consumption in
later stages by (1) condensing first stage operating
steam and condensable” vapors; and (2) cooling the
air and other no%ﬁ:condensables. The intercondenser
may be a direct-contact barometric type, a low level
type, or surface type. Pages 4, 5, and 6 contain addi-
tional details on the condensing type vacuum pump.

When the condenser is mounted at barometric eleva-

tion, there is no possibility of the condenser or suction

“lines flooding should steam service be mterrupted or

loss of vacuum occur. -

A ground-level arrangement suitable for many app]i-

cations is describéd on page 7. This type of steam jet

vacuum pump is ideal for use when service conditions

prohibit locating condensers at barpmetric height..

Non-condensing Types (Fig. 4) have the first stage-
ejector discharging directly into the suction of the’
second stage ejector and so on, using no condensers. ‘

_Compared to the condensing type, this arrangement
imposes a greater load on subsequent stages, requiring
more operating steam and larger units following: Non-
condensing type vacuum pumps are-used where con-

- densers are not feasible, where initial cost is more

important than operating cost, or when service is to
be intermittent making operating cost a secondary
consideration.

Both condensing and non-condensing fypes can be

" supplied with aftercondensers. The aftercondenser.

SH

condenses the operating steam and any condensable
vapors before the non-condensables are discharged
to atmosphere: '

Except for units of low capacity or. those used for’
intermittent service, condensing units are more eco-
nomical in operation than non-condensing types, al-
though initial cost may be higher. For photos of multi- -
stage non-condensing vacuum pumps, refer to page 8.
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CLEMENTS & ASSQCIATES

Filters—Mixers—Pumps
Memphis, Tennessee
(901) 458-3302

CLEMENTS & ASSOCIATES

Filters—Mixers—Pumps
Memphis, Tennessee
{901) 458-3302
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TO:
FROM:

SUBJECT:

In
tives o

. methyl-
benzoat
Mobil's
Althoug
scale t
may'pro
compost
You wil

Wit
product
.the phy
" with an
correla
formati
MODOWN,
Fformani
-solvent

Presuma

P. O. Box 2648

Eagle River Chemical Corp.
o Highway 242 v
WEST HELENA, ARKANSAS 72390

May 29, 1975

LARRY GRAYBILL
LARRY_CONAWAY

MAY 21, 1975 MEETING WITH MOBIL (NBE CONTRACT
NEGOTIATIONS)

,:.m
o

the course of our discussion with Mobil representa—

n the possibility .of our nitration of 3'chloro= -
benzoate (CBE) to make 2'-nitro-S'-chloro methyl

e (NBE), the writer had the opportunity. to Scrutinize
process flow sheet used in their NBE process.

h the Mobil NBE process is on a considerably Zarger
han our proposed NBE process, the information gained
ve quite useful in determzning what our material

tion will be at various stages in the NBE process.

l find said data attached. :

h respect to the composztzon of MODOWN, the final
formed from NBE, the writer was able to decipher
sical data charts gtven to us by Mobil and come up

educated guess as to MODOWN composition. By
ting the vapor pressure and specific gravzty in-
on, it was determined that DCP, an intermediate of
18 most Llikely 2'4'—dichlorophenol Dimethyl
de 18 mentioned and it is presumably used as a.
in the proposed transestertfzcatzon reaction:
NO, o cl

ON COzMe. c_\ DemeThyL Formamiog o
- m\ i '
,. ! ‘ o <Z’>—c-o ~Co >+ MeOH
- o o

transes
easy re
exchang

bly the methanol would be distilled off as the
terification progresses. This appears to be an
actzon, possibly catalyzed by mineral acid or ion
e resin containing sulfonic acid groups. At the

 time of writing the mentioned information is all that

"the wri

ter has. In the near future the writer will try

to find more pertinent information on MODOWN by utilizing

chemica
szer

1 literature which is not avatlable here at Eagle
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- 5,977 1lb. 100% EDC

| NOTES:

- NOTES:

. MOBIL NBE PROCESS DATA

?ngh

thEACTOR CHARGE DATA~ 10 000 GAL. REACTOR

-~

1635}84 Lb-moles
287,531 lb~moles
/732.022 lb-moles
N/A lb-moles -

0.584 lb-moles

832,26 gal.
1898.87 gal.
2759.00. gal,

569.24 gal.
N/A gal.

10,320 1b. 96.04% HNO3
28,483 lb. 99.01% HyS0,
27,590 1b. 94.00% CBE

il Il 11 nou
nuohohn

126 1b. 100% NBE

1. NBE charged to reactor comes in wzth makeup EDC.
2. Purities of components  taken directly from Mobil
NBE process flow sheet data. ' o

3. 7.74 mole % excess HNO3z based on 100% CBE 8 _“

, _ ignoring composwtzon of impurities in CBE, :'
(42 1.27 mole % emxcess HNOz based on 94% purity’ CBE §&
s assuming CBE impurities to be the game ‘M. W, as

. CBE and mononitratable. ‘ :
5. Theory ytield = 32,791 lb. assuming no-zsomers of
NBE formed. : : - ' ’ L '

REACTION SPENT ACID BEFORE EXTRACTION WITH EDC ‘

26,821 1b. H3580y

185 1lb. HNOg
2,821 ‘1b. Hs0
3,696 1b. NBE

REACTION SPENT ACID AFTER EDC EXTRACTION

795 Lb HNOg
26,821 1b H,S0,

T2.821 1b H30

675 1b NBE = 3,13 Zb moZes
172 1lb other . . :
Trace 1lb. EDC - ,_ i@.;““

CRUDE ORGANIC PHASE + EDC_EXTRACTS TO STRIPPER

160 1b CBE L
782 1b He0 G
37,116 1b EDC : -

27,798 Lb NBE = 128,83 lb-moles

7004 1b other organics (Dinitro cmpds. + NBE isomers,etec,)

1, Overall degree of reaction = 99,38% complete :
2. Calculated NBE yield based on starttng materials
.. = 84.45% of theory ' ;
3., Purity of NBE stripped product based on strﬁpper

" Fee& data extrapolated to after stripping
(removal of all Hg0/EDC) = 79,51% pure
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May 26, 1975

TO: J. W. Shackelford

FROM: John Miles

SUBJECT: Mobil Nitration Meeting - Richmond, Va. 5/20/75
Mobil:

John Ellington - Process Engineer - Mt. Pleasant, Tenn.

John Randall - Manager - Process Engineering - Phosphorous Divisior
- Julien Wolfenbarger - Process Engineer - Phosphorous Division

Don Faggart - Manager - Crop Chemicals Formulation

T. Nichols - (Part-time) Mye -~ Qvﬁgﬁﬁéwyu/»

{

Vertac:

vLarry Graybill - Memphis "
Larry Conoway - Eagle River c - OCH3
John Miles - Eagle River |

I. Raw Material

(ghléro Benzyl Ester)

l. Raw materiai'iS’M—chloromethylbenzoate ‘\CI

2. Raw material will be shipped in T/C with steam coils.
Steam will be needed at unloading spot to melt CBE. Nj
pressure unloading can be used. .

3. Typical shipment analysis
95% CBE
0.5% MeOH
0.5% Dichloro CBE
Balance - para & ortho CBE isomers

4, Possible problem area.- CBE with high acid number can
cause chloride attack on stainless steel at temperatures
in excess of 200°F. Acid number will need to be checked
by lab on each T/C received.

- 5. CBE will be valued at $15-20,000 per batch.

ITI. Nitration Acid

1. HNO3 - 97% +

2. H,SO4 - 98% + . -



IIT. Solvent

1. Ethylene dichloride (EDC) - needs to be checked for
MeOH - 0.5% max. 0
v . n - Nitrated Benzyl Este
IV. Nitration Reactor System C-OCH4
NO
_C=0 HpS0, 3
1. © OCH3  + HNO, e :
Z ~ + 1/2 H50
cl _ c1

2-nitro, 5- chloromethylbenzoate

Reactor, reactor cooler, and associated pump and_plplng
can be carbon steel if system is kept dry.

97% HNO3 system can be aluminum

Mobil recommends using calcium chloride brine in refrigera-
tion system instead of ethylene glycol due to hazardous
condition if organic refrigerant leaks into reaction mix.

Important reaction considerations

A. Very intense agitation is required to prevent local-
ized over concentration of nitrating acid and possi--
bility of dinitro formation. Mobil will-check or
will supply information to check suitability of
Pfaudler agitator we propose to use. Mobil has
interlocks to stop acid feed and prevent acid feed
and agitator restart in case of power failure or
other agitator failure. Mobil recommends ammeter
on agitator.

B. Good reaction temperature control is necessary.
Formation of the desired NBE isomer is favored by
lower temperatures while increased reaction rate is
-favored by higher temperatures. Mobil recommends
320F operating temperature. ' They use dual electrical
system with thermocouple for fast response of sensors
and interlock which cuts off acid feed at 37°F. They
also meter and control acid feed rate due to a tendency
for reaction to take-off.

C. 1% excess of HNO over-molar guantities is recommended
which should leave about 1% unreacted CBE.

D. Tempered water is recommended for heat up prior to
rhase separation.

E. Poor reaction can cause phase separation problems
due to poor interface formation.



V. Extraction Syétem

l. After nitration, the bottom acid layer can be drained
from the reactor to the extraction tank for extraction
with recycled and makeup EDC.

2. For ambient temperatures extraction tank can be carbon
steel.

3. Acid contains 10-12% NBE prior to extraction

4. Extracted acid contains 1-3% NBE, 1-2% EDC, and
: 80—83% H2SO4 '

‘5. Spent acid is returned to Mobil via T/T or T/C
6. Adequate separation time must be allowed in extraction
to prevent spent acid recycle to reactor which can

retard reaction rate and yield.

VI. ©Neutralization

1.. Mobil recommends aqua ammonia rather than water plUs
gaseous ammonla sparge in order to minimize ammonia . losses to
vent.

2. BAmmonia is recommended over caustic due to improved phase
separation.

3. pHis checked”with litmus or hydrion paper

4. Adequate water must be added to prevent formation of
(NH,) S04 crystals

5. Ageous (NH4)ZSO4 waste is returned to Mobil via T/T .
or T/C. Eagle River will need a storage tank to hold

waste.
6. (NH ) 280, waste will contain 3-5% organics which can be
mlnlmlzeé by good operating technique and equipment design.

VII. Distillation

' 1. Carbon steel is suitable material of construction

2. Column not necessary for distillation. Flash pot
with overhead condenser is suitable. :

3. Mobil recommends steam jets for vacuum. They have had
unfavorable experience on this process with vacuum pumps.




. 6.

VIII.

IX.

CcC:

1.

Steam jet exhaust steam is condensed in hotwell and
recycled to aqua ammonia wash step.

Mobil recommends two stage distillation - down to

150 mm Hg use cooling water on condenser; down to.end
point of 30 mm Hg & 275°F use refrigerated brlne on
condenser. .

Mobil'has experienced no product degradation for heating
up to 300°F.

Product

Product Quality: 85-86% NBE
2 - 3% CBE
0.5% EDC (Max.)
Balance other NBE isomers

NBE freezes at llBOF, therefore product storage tank
and loading lines must be traced and insulated. Mobil
vw1ll supply steam heated T/C for product shipment.

Mlscellaneous

1.

Mobil approveS’of Eagle River preliminary flow sheet.
We will supply them a more detailed flow sheet incor-

- porating data from this meetlng for their comment by

June b, 1975

Mobil has supplied Eagle River with a quantity of
physical property data per attachment "A".

Mobil has revised and increased quantltles in their
proposed production schedule.

Oct. 75 k 300,000

Nov-Dec., 75 240,000
Jan. 76 370,000
Feb-Mar.76 430,000
Apr-Jan. 78 500,000

Total 13,010,000 1bs.

Eagle River will supply Mobil a revised operating cost
and capital expenditures estimate based on the quantities
by June 6, 1975.

Larry Graybill - Vertac, Memphis
Ray Guidi - Vertac, Shreveport
Larry Conoway -~ Eagle River

Don Faggart - Mobil, Richmond
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AMENDATORY AGREEMENT

THIS-AGREEMENT,:made as-of January:l, i977, by and between
Mobil Chemical Company, a division of Mobil_OilVCorporation,va
New York corporatibn, hereinafter»called "Mobil", Vertac,'Inc.(‘
a Texas corporation, hereinafter called "Vertac" and Eagle River
Chemical Corporation, an Arkansas corporation, hereinafter called

"Eagle River

"WITNESSET H:

—_— e e e e e e — -

'WHEREAS,-Vertac'and-Mobil enteredlinto an agreement datedzv
September 1, l975 '(hereinafter the "Agréement") concerning the
manufacture for MObll of NBE as defined therein; and

WHEREAS the manufacturlng operations contemplated by the
Agreement ‘have been performed by Eagle River, a wholly owned sub;
Sidiary of Vertac, and

WHEREAS, the parties desire;to-amend the Agreement and to
effect an.assignment of Vertac'sjinterest in the Agreement to -
Eagle River: | - o

NOW, THEREFORE, in consideration of the premiSee, the'parties

agree as follows:




- Vertac hereby assigns‘to Eegle Riter its.entire interest in
the Agreement, Eagle_River accepts such aseignmentvand'Mobil
consents to it. tvertao,unconditionaily guarantees Eagle
River's full performance of all of the.obligations originally
tassumed byiVertac under the Agreement and all of the obliga—‘
tions assumed by_EaglejRiver hereuhder._ Vertac égrees to
‘.hold Mobil harmless. from and to ihdemnify.it aoainst all cost,
. loss, llablllty,'and expense (1nclud1ng reasonable attorneys
fees) which results from any breach of the Agreement by Eagle
;'Rlver. |
The Agreement 1s amended as follows~
~ 2.1 Section 8 is deleted and replaced w1th the follow1ng
»"The partles agree that the ylelds to be
. achieved by the Contractor will be the

”yielaS'set forth in Appendix D attached

hereto. If the»average yield with respect

to any»of the Materials during:anyhcalendar

querter is_belbw_those set forth in | |

Appendix 6; Contractor will give Mobil

.the opportunity to review,Contractor's

”operations and will cooperate fully:

with Mobil in attempting to increase

yields. If, within such period of time‘

as Mobil deems reasonable, the yields

have not,reachedithe‘levels set forth

in Appendix D, Mobil, Without.any

liability,pmay terminate this.contrect

‘on written notice to Contractor."
_ ) T ,



Ny

o %&\ o i
k%yruﬁwwgu LlContractor'shall'not be obligated to supply

2.2 lSectionrl2 is deleted and replacedjWith.the following:
"To the’extent that Mobil makes available- -
. Materials in accOrdance with the terms of
this Agreement, the Contractor, beglnnlng
on:dénuary 1, 1977 shall manufacture and
'ﬁp '.l”deliver to Mobil such quantities of NBE as

are ordered by Mobil,AproVided that the

R:;___;_TSEE_EEEE;G'000'000 pounds during any cal-

. endar yeégQwithout its prior_written,conseht."‘
2.3 Section 20 is deleted and each subsequent section is
| 'renumbered accordingly. | ._'.. - '_. N
2.4'.The orlglnal sectlon 25 (now sectlon 24) is deleted
© - and replaced with the followlng:w |
“Tﬁe term of this Agreement shall commencegl
von the date first Qritten'above andvshall
terminate on December;3l, 1979 unless‘ex—
tended'pursuant-tojthe next sentence or
termlnated pursuant to eection 20 or Ap-
f pendlx B. Mobil, on written notice delibu jfl 0.ty F /97?
to Contractor not later than %0 days may
extend the term of this Agreement_through -
December 31, 1980 and Mobil, on written
notice dellvered C ractor not later
o 6\)/\‘, 20 & 178D
-than 90 days, may extend the term of this

Agreement_through December 31, 1981."



2.5..The'following.is édded,to the Agreement as section 26:
"a) Contractor will not sell or‘conveyAany
| inﬁerest in its facilities for the
manufaéture.of'NBE except‘in.a bona fide,
arm's 1ength,‘CaSh sale of all Qf»said |
facilities ‘and aft¢r~firs£ having given
Mobil the bpportunity to purchase said
“facilities'for.the pricé and oﬁ.the~
terms.and'conditipns available;from the
prOspective éurchaser. -Contraéto£ will
notify Mobil in writing of the identity
' oflthe prospective:purchaser~and the price
N and~terms and Conditions~offered by it.
° Mobil Yill have 90}day§ after re¢eipt of
said notice to exércise its}fightiof first
Hréfusai by purchasing the facilities for
éucﬁ_price aﬁd on such terms and gondiﬁionsQ

b) I he event Mobil terminates this Agreemen

pursuant to section 21 Mobil shall have fthe

‘right to“purchase Contractor's faciljfies

for the manufacture of NBE at th
depreciated val on Cont:ac ¥'s books.
Upon any such termir

proViae Mobil with a gextificate signed by

computed. Mobil may exercise the option

'_pré Gided for in this-section'26‘b) by
) - Fatutted _ |



-

ering to Contractor a ¢

‘said depre ue against delivery

of such truments of € ance as

il réasonably,Agy require." 

Z,GV,Appen§ix_B attached to the Agreement  is deleted and
replaced with the Appendix B attadhed_hefeto. Ap-
pendix D attached ﬁereto shéll=become Appendix'D
to- the Agreement. |

3. All other terms and conditions of the Agreement shall: remain

in full force and effect as written. .

IN WITNESS WHEREOF, the parties have executed this Amendatory
'Agreement.as of January 1, 1877. | |

'MOBIL CHEMICAL COMPANY

By:
o T A , .
S T . Title:
= Y00,300 - e
A U;/ 10 Date:
C = CJg000 ' VERTAC, INC.
o o
‘ E)Z’ (D) Zolsﬂn LY
- éj" Title:
.Date:
1 é“f‘ o . EAGLE RIVER CHEMICAL CORPORATION

S Q)%%tfi/v' | : o EY;
o 42 ;;‘%2?/V'.i F;/§f2;%2:’ - Title:

Date:



APPENDIX B

Mobil shall pay Contractor $0.166 per boUnd of NBE deliQered
‘hereunder which meets tﬁe.specificatidns set forth in Ap-
 pendix A; | |
With respect to each,Calendaf month in Which Mobil ﬁakes less_
‘than 400,000-pounds OfJNBE,_MobiI, within 45~a§§s'after'the'
end of that_month; will}pay.Contractor'any émount which re-
" sults from the'following-Calcu1ation: |
[A - (B.+ C + D) 7/ X E = Amount;payable
Whefe; } o
A = 400,000,
B = number of pduhds Qf NBE taken bf Mobil
Ain that‘month, |
C = number‘of pounds of NBE'whiéh Contractor
| would have produced'at the yields set
forth in Appendix.D_but failedvto.p:oduce
in'that month, “ V A a
D‘='the sum of the following:t(l) number of
pounds which Contractor is obligated to
deliver.héreundef_in-thét month (based on
_the yields.set forth in Appendix D) by
‘which Contractor fails to deliver,'and
(2)vnumber-of'poundsAwhich are not - -

~delivered or received or which Mobil"



,canﬁeg-use in seid~mon£h on account
._of‘the cireumstences described in E
section 18;
- . E = §0.123. |
Amounts'peid by‘Mobil.pureuant-to paragraph 2 above will be_
eredited by Contractor against future invoices at a rate of

$0.123 per pound for -all pounds of NBE in excess of'l,SO0,000

- pounds taken in aﬁy three consecutive calendar months,t‘Said

ereditvwill'be applied against the first invoice(s) to be

rendered after the end of such three-month period. -

- The fee payable pursuant to paragraph 1 above with respect

to deliveries in each calendar quarter will be increased or

decreased, as the case may be, by the cﬁmulative effect of i
the following: | |
a. For each_increaée or_decrease of $0.10 per»
‘hour, off a base ofeég;;; per hour, in tﬁe'
eweighﬁed average wage;rafe of hourly employees
at Contractor's west_Helena, Arkansas facilities
during the immediately éreceding quarter; the
fee will be increased or decreased by $0.0007.
”'pe: pound, fractions in ptoportion.
b. For eaeh increese'or decrease»Ofeso.Ol‘per
KWH, off a base of __'_.-__-__/KWH', in the ___
power‘rate payable at Contractor's said fa-
cilities during the immediately_preeedin§ quar-
' ter, the~feebwill be increased or decreased by

-~ -----3%0.0046 per pound, fractions-in proportion.



c. ?Eor.each increase or decréaSe of $0,10/M 1bs.,
off a basevof'_;___/M‘lbs., in the weighted
-'aﬁerage cost of stéah at such facilities.ddring
the.immediatéiy pfeceding'délendar Quérter, the-
fee will be increased or decreased by-$0;ooo3_
per pound, fractions iﬁ proportion.v

ContraCth shall maintain, for a period of one year after the

. period to'which'they relate, all records relating to the fee

adjustments referred to in this paragraph. Mobil, on 15 days

advance written notice, may inspect Contractor's records for

“the purpose of déterminingvthe appropriateness of any fee ad-.

justment proposed by Contractor. If Mobil disputes such ad-

justment and the parties are unable to resolve such dispute

- then Arthur Young and Company shall be givén access to Con-

'tractor's'records'relating to the disputed adjustment and the

determination of Arthur Young ahd Company‘with'respeét to-

the dispute shall be conclusive and binding on the parties.

"IflArthuf Young -and Cdmpany'determines‘that the adjustment -

proposed.by Contractor 1is appropriate, then Mobil.Willvpay

' for the services rendered by Arthur_YoUng‘and'Company, other-

wise Contractor shall pay for such services.
In the event governmental action or inaction prevents or sub-
stantially impedes Mobil's manufacture or sale of the herbicide

which it produces from NBE, Mobil may terminate this Agree-

ment on 30 daYs written notice to the Contractor.
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APPENDIX D

TO AGREEMENT
BETWEEN MOBIL'CHEMICAL,COMPANY
|  AND |
' EAGLE-RivER CHEMICAL CORPORATION
' MADE AS OF | |

1 JAN. 1977

NBE RAW MATERIAL YIELDS

Usage per pound of 83% NBE :

95% CBE. - 0.820 1b.’

EDC ., - 0.095 1b.

H,S0, . .~ -~ 0.840 1b.
-~ HNO3 -+ - = 0.330 1lb. -

NHy - 0.050 1b.
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S Failure to.follow fundamental procedures for safe process control can
" lead to an unstoble system. Here's how the effects of femperofure, rate
' of addition and roho iof reccfonts can cause explosions. 2

A T. A. Ventrone
" American Cyanamid Co.
Bound Brook, N.J.

.
In recent years nitration experience has considerably im-
proved, very. probably from better understanding its problems.
But the hazards in this process have yet to be mastered com-
pletcly. There may be fewer nitration explosions today, but
they appear to be mare severe.
" In the earlier part of this century, and back to ns inception
as.a process, nitration had become an awesome word. It was
generally conceded “that every nitration reactor would sooner

_ or later be involved in an explosion, or at the very least, a dis-

turbing though less serious upset. Considerable pride was ex-

hibited over a reasonably safe record. Virtues were attributed’

10 homemade safety procedures where credit should actually
have gone to good fortune. However, much experience was
gathered and certain basic considerations were developed for
safe practices. Among these were: 1. limitizing the reactant
amount by controlling the rate of addition; 2. interlocking
reactant fced with temperature; 3. interlocking. reactant feed
"~ with agitation. o ) '

Evidence of early recognition of some of the explosion
causes lies in a 1919 New Jersey Dept. of Labor Safety Stand-
card for the manufacture of nit‘ro and amido compounds. For
whatever the stgmﬁcance it was printed at the New Jersey
Reformatory. Here are three paragraphs from that standard:

. “The nitrating tank shall be fitted with a safety device so .
that the faucet of the acjd tank cannot be opened until the

stirring apparatus of the nitrating tank has been put in mo-
tion. This rule is due to the fact that if a large quantity of
acid accumulates in the bottom of the nitrating vessel (due to
its not bemg constantly stirred) a powerful chemical reaction
will occur when the stirrer suddenly starts up, and there is
sudden combination with the benzol.”

_(Although the rule applies to all nitrations, the speciﬁc‘
reference to benzol would indicate this to be the most promi-
nent.of the nitration problems in the New Jersey area,)

“The protruding-end of the shaft of the stirring apparatus
shall be fitted with a pendulum or similar device, so that per-
sons in charge may, from a distance; know that the stirring ap-

paratus is actually in motion and keeping the mixture con-.

stantly agitated, thus preventing undue generation of heat.”
“The nitrating vesse! must be equipped with a large pipe
(which is to act in the capacity of a safety valve) extending

through the roof, and provided on top with a suitable arrange--

ment, which while keeping the pipe closed ordinarily, -will
open when a dangerous pressure develops in the nitrating
vessel,” .

The importance of agitation -

Here is documentation recognizing the importance of agi—
tation including the nced for an interlock with acid feed and
the neced for a large vent. . :

In the manufacture of nitroglycerine, agitation was recog-
nized as critical enough to require auxiliary power. An elec-

" tric motor generally provided the primary motive power with
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siderations

backup from a small stcam engine. In some cases,
ments were also made for manually rotating the agitator.

With reference to agitator interlocks, earlicr ones were sim-
ple clectrical connections and only functioned if power went’
off. It was found they could fail to protect against agitation
loss by a broken shaft or by -blades falling off. This obstacle
was circumvented by the simple cxpedient of connecting to an
ammeter. If the load on the motor rcached the low setting, in-
dicating loss of agitator blades or a sheared shaft, the feed
pump could be automatically stopped. This system is also not

arrange-

~“fool proof-in that the sctting is a tricky one. There is still need

for a good safe interlock. )

There have been many explosions involving agitator stop-
page, but to mention them here would be anticlimatic.

Another frequent cause of difficulty is. temperature control
failure. This may involve low temperature, high temperature,
cooling system failure or the temperature effect from loss of
agitation. :

There are obvious dangers to’ combining reactants at too
low a temperature. The reaction proceeds slowly building up -
the amount of unreacted material available for rapid reaction -
as the ultimate reaction temperature is approached. Loss of -
agitation -results in the same arrangement and can be caused
by seizing of the shaft, electrical failure, or even falling off of
blades. The records show ample evidence of explosions from
each of these primary causes, and observing these basic con-
has done much_to reduce the problems. that_
occurred. f !

A double risa;

b Cimmiim e e L .

Risky as it is to shorten addition time or to vary the tem-
perature, it is doubly risky to do both. One case involved a
process which had gone through research and during. early
process development work the nitric. acid addition rate and
reactor temperature were standardized. Aftér several batches,
and for some un}mown reason, the acid was added in half the
time while the intermediate in the reactor-was several degrees
colder than previous eperations. The delayed reaction at lower
temperature permitted an accumulation of reactants that the
cooling system could not handle. An explosion resulted.

In* another situation the solid intermediate was added,
through a feeder,-to nitric acid at a rate that would allow
the brine cooling to maintain reaction temperature. The brine
pump was to be shut off -at the beginning of the reaction to
prevent lowering the reactor temperature below 10°C. The
brine pump pilot light had becn acting up and repeated main-
‘tenance cfforts failed to keep it operating for.any cxtended
period. When the operator misread the thermometer, it -wn"vs
actually=10°C (a result of unnoticed brine pump operation)
and the intermediite feed was started. Because of the low
temperature, the intermediate feed. proceeded .at a fast rate.
Eventually, the quantity of reactants reached a point beyond
control and everything came out the open manhole. :



- thermometer.

drive upscale if the thermocouple is destroyed for one rea-
son or another. In doing so, it reaches the preset hlgh tem-
' perature fimit alarm point, and an alarm sounds, and a red
signal light goes on, and feeds shut off. '

Obviously if the reverse occurred, the operator would be
_inclined to increase the feed rate. A complcte power farlure
would just render the recorder useless We therefore back

up the recorder with a “simple thermo electric indicating
Essentially, -then, we resort to the same
safeguards_as previously stated. And of course we are pre-.
~ pared to quench the batch in the event an unusual condi-
tion develops.

A particutarly hazmdous nitration mixture is one consist--

ing of acetic anhydride and nitric auld An interesting ref-
" erence on the explosive nature of this mixture appeared in

‘the following journal: Chemistry in Britain, Volume 3, Num-.

_ ber 16, November, 1967. The article appeared in the cor-
‘respondence section. | think if you would refer to
the article, the authors are listed together with the original
reference work, i

The following table is wor‘ch notmg The compos«tmns

represent per cent by weight of nitric acid in acetic anhy--

“dride mixtures, and Vil also quote the comments concern-

ing the behavior corresponding to tne various mixtures as -

stated in the article.

% HNO, in Mixture Behavior
26, . : . Did not detonate
A1 : : S
50 : - oo
55. S Detonated
60 _ . S

70 ., ‘ . " ‘“

The-lower limit of safety is considered to be approxi-
mately 50% nitric acid in the mixture. The investigators did

not study the safe upper limit, but they expected it to be- '

m ‘the nelghborhood of 85%. |
A most important consideration, and it cannot be stressed

" too strongly, is that in preparing concentrations below the

fower SO%_limit, the nitric acid must be added to the acetic
anhydride. And it should be added with good agitation and

cooling. For concentrations above the upper.859% limit, the
acetic anhydrlde must be added to tho nitric -acid; that is, .

you must do it in the manner described if you wish to per-
form the operation safely.by avoiding the detonable con-
centrations. »

After the few incidents we experienced at Givaudan our
nitrators were completely redesigned. The vent stack, which
is 24 in. in diameter, -is now nearly as large as the reactor
“itself. More important, we have revised our method of feed-

" ing. We now resort to alternate feeding of the organic and’

the nitric acid, with the acetic anhydride added to the re-
actor beforehand.

By so doing-there is never present a great excess of the

acetyl nitrate, which is the nitraling agent in this instance.
In conclusion, \_vi't_h the interlock system, large vent, and
the revised procedure, a high degree of safety is assured.
VENTRONNE: Does anyone know of a good agitator interlock?
JOE SIMS, Union Carbide: We have a similar batch proc-
essing problem where we have to worry about the inven-
tory of reactants during ethylene oxide addition. We have
an ammeater on the agitator motor with high and low lim-
its clamped around the normal operating point. In cases
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such 2s ours, where the v:scosnty varies 5|gmﬁcantly dur
ing the batch cyc[e the ammeter limits must be set rather
far apart; but where. vnscosnty does not pose a problem,
this method prov:des a. useful monitor of the agitator power
input.
VENTROME: Thats nght We often use an ammeter. but it's
very touchy to get it set, unless the agitator blades fall off
you don't know just how much of a load change that's g0-
ing to give. I'm looking for something better than that.

The following information has comeé to my  attention
since the meeting: ] o

Detection of ahsence of agitation in critical reactors is
still ‘best done by monitoring the égitator rmotor electrical
load. This is often done with a low current (Ammeter)'
alarm, but a low power (Waltmefer) alarm is best.

Because of low -power factor (particularly on oversized

motors), no-foad current is a high percéntage of normal cur-

rent. No-load power is a smaller percentage of normal
power and the cut-out can be set to a lower value without
interferring with normal operation and more easily detect
an abnormal low load (like loss of an agitator blade).

Q. Would you care to make any comment on the means of

cooling a large nitrator when the jacket is not enocugh and-
cooling coils have to be used, getting water through the
coils, the danger of getting water into the mixed acid, and -
that hazard.

VENTRONE: I'm glad you brought that up because that was
one of the questions | wanted to ask the audience, As far

) _as cooling is concerned, for a long time we thou’fht we had
‘to keep water out of the batch; that we had to pull the wa-

ter through the system, so there would be lower pressure
in the coils than in the nitrator.
It was interesting to note that in a more recent process

- design, we decided to go ‘the other way. | was asked why

we might have been concerned, and the only thing I can

speculate is that water in the batch might further dilute the

sulfuric acid and add to the corrosion, or the possibility that

additional water would prevent the sulfuric acid from do-.
ing its job, which Dr. Albrecht might like to dispute, but 1

assume the sulfuric acid is there to take up the water from

the reaction and not further dilute the nitric acid.

E. J. FRITZ, DuPont Co.: We have had this happen, where

water has leaked into the reaction mass, and you will find
—at least we did—that the reaction of the water with the

nitrosyl sulfuric will generate a tremendous amount of

- fumes immediately, which will alert you to this situation.

You can shiuit down right then. We have had no other effects
from it, except that we had to repair the unit again.
Q. In what Ted said, | gather you're concerned w:th detona-

* tion and nothing less than that.

VENTRONE: Not really. 1 don't think we're that concerned
about a detonation, but maybe from what Bab VanDolah
says we should be. No, we're more concerned about a sim-
ple runaway reaction developing pressure and, surprisingly
and disturbingly, lately we found some that develop up to
-3.300 fbs. In this particular nitration accident, we had rea-
son to believe it would take 2800 Ibs, to cause the damage
which occurred. ]

That's a lot of pressure when*you think in terms of the

- normal igniticn of a flammable mixture in a vapor phase

developing ten -atmospheres. We don't generally get into

' detonatlons I hope we dan’t.



There are instances when nitrations have to be driven to
comnpletion by raising “the temperature after adding all reac-
tants.- Explosions or foamovers occurring during faster than
normal heatup would indicate decomposition or unknown side

reactions, occasionally at only a few degrees higher than

normal.

Some _complex reactions

These situations have occurred during relatively simple ni-
trations. Less is understood "about more complex reactions.
The following incident is an example of such a complex situa-
tion involving a change in rcacuon rate due to reactant un-
balance.

An unbalance in 2 reaction system resulted in rupture of
a 500 gal. 100 bs./sq. in. design glass lined vessel. The hcad
and agitator assembly landed 520 ft. away, "and the reactor
body was blown downward from the third floor to the first
twisting 14 in. I-beams on the way. Building and equipment
damage was limited .to one 20 fr. x 20 ft. bay. There were no
personnel injuries.

The process consisted of addmg thc intermediate slowly
over three hours to sulfuric acid at 15-20°C. .with cold brine
in the jacket. Mixed acid is charged over five hours at a tem-
perature of 17-20°C. The reaction mixture is heated .to 55°C.
with hot brine in the jacket. Brine circulation is stopped at
40°C. and the temperature rises to 55°C. at which time cold
brine is applied to cool the mixture.

Safety features included:

"1, Mixed acid charging through a two quart weir box with -

constant head inaintained by pump (overflow returns to
the measuring tank). High temperature ‘or- low load on
the motor (indicating loss .of. agitation) would stop the
mixed acid punp with only two quarts of acid left in the
head tank to enter the reactor.
2. Dual temperature recorders with thermocouples in sep-
arate wells, . _ )
At the time of the accident, the batch was in the heatup
cycle. Hot brine had been shut off at 40°C. Within a few
minutes the operator noticed fumcs coming from. the nitrator.
He tried to turn on the cold brine but was unable to reach the
controls because of the fumes.
The operator leflt to summon aid and a few minutes later
the explosion occurred.
Since the process appeared to be normal in all respects up
to the time of the explosion, a check was made of all compo-
nents entering the reactor.

More acid in the tank than expected

The intermedjate containers were checked and both quality
and quantity were satisfactory. A similar check of mixed acid
cleared it for both quality and quantity, Sulfuric acid came
from a storage tank and the quality was satisfactory. How-
ever, there was more acid in the storage tank than anticipated.
Records of outages in the tank following previous. batches
-checked with the amount of acid 1o be charged to the proc-

.

e e T e B N

/

ess. The outage for the batch in qucsnon was onI) 2/3 of thc .

required acid.

Sulfuric acid is pumped from storage to a head tank to a .
-spccxﬁc reading on the gauge glass. The gauge glass: did not

extend to the bottom of the head tank and the volume below
O"” on the gauge held 570 lbs. of acid. If the tank contained
more acid than. needed, the excess was drained off through a

bypass line, between the measunng tank and the nitrator, back -

to the storage tank.

The procedure after loading the hcad tank to the required
‘level was to open the bottom valve and dump the acid into the
reactor. It is now obvicus that this system could allow some
acid to return to storage unnoticed if the bypass- valve were
open. o '

During 1'1vcs!1g'mon of this explosion, there was a systema-

tic review of all the factors involved 'in the process, changes.

or variables that had been noted, possible causes and expectcd
-effects from these causes and finally checking fully the most
probable cause to be certain of its effect. This indicated the
sulfuric acid shortage had caused the explosion ‘and support-
ing evidence was secured as follows:

Laboratory tests performed with significantly less than thc
normal amount of suvlfuric acid showed the reaction product
to dccompme v:olenﬂy in a steam bath with large gas evolu-
tion.

Laboratory stability tests {differential scanning _calorimeter
and gravimetric anzalysis) performed on a normal reaction

mixture were inconclusive but did indicate a possible c:\othcrm :

ahove 150°C. ) .
Thermal sensitivity tests performed in the standard ]:maf
Thermal Stability Apparatus confirimed an initial exothermic

. reaction with a normal nitration mixture at 90°C. with a sec-
ond.and more powerful exotherm above 130°C. With low sul-
furic acid concentration, the initial exotherm takes place at -

60° with an instantaneous rise to 140° where the second re-
action 0ccurs—~deve!0pmg in the nelgl\borhood of 3300 Ibs./sq.

- in. gauge.

The test data led to the conclusion that _thc unbalance in
reactants changed the rate of reaction and’ caused. the tem-
perature to cxceed the normal 55°C and at 60°C. the first
exotherm took over.

Any review of nitration accxdcnts would not be complete
without including troubles outside the reactor.. Explosions
have occurred in vacuum systems where nitric- dcxd or nitro-

gen oxides, contacts organic compounds Similar troubles can -

be expected in feed lines and feed tanks used jointly for acid

and intermediate, or from ac1d backup into intermediate feed ’

systems.

In. summation

Reactions should be .studied to determine the normal oper-
ating temperature, rate of addition and ratio of reactants to
maintain a safe system. Tests should be conducted to deter-
mine the effect of temperature variation, changes in addition
rate and unbalance in reaciants. This information can then
be used as the basis for process desngn and estabhshmg safe
‘operatinig procedures.

@sswssm“s

" STEVE SCALA, Givaudan Corp Ted asked if 1 would pre-
pare a statement since we, at G:vaudan, did have a few in-
cidents with nitration. The nitration medium is somewhat
different than those we have been discussing here.

To begin with, | couldn't agree more with Ted's eatlier
statements which are worth repeating. | will quote then:

1) Limitation of amount of reactants by contronmg the rate
of addition. )
2) Interlock of reactant feed with the temperature,
3) The interlock of reactant feed with agitation,
In conducting nitrations at Givaudan we observe all three

safepuards. | misht add that Aur tamnacabnie coon-- A

B VISR oS0 T



| /’I:L//g/7¢“

N \'S’Z:?//é. '

S \?04.}0 <7’«’ 7/@ /p_ 7‘ZOQ_7/2$//LJ<’/”%Z(/A Oé//Q/
@7ST£M /)0\5“ &S‘C V@Oacﬂ C?C/L/c ///)7%{;@”' o= é/c L/é':

Sy AT T AhHE AFIKED AL Lt S AT
A Do \SpliEtt whne W TER AS FE
L COL SR SOLLE e 1) Fhe nT Ry ror NS Szt
'7///@1477( 4;»;/.4«// phasE /QS" | OREESE J/’ S /«/xc Qe ez
4 S STENS Y Al ree T St Y Jc,{ iy \3077/(
G/ FHE 0/ = C?/f"‘"/[/n?z, /f»fﬂ Y (:pfm e )
R Y ; 7/ Iy TR o S iz Do
(% pcodd oA ErI el /ﬂfac /////7 Ve ﬂ/@, /
(ﬂ ™ /L//yc o A /:/) A /z/v @/L//c;/f/f? <

- ,:i,‘:.:f_i;j_~7/( AT o / A /‘v‘w Ay 40%_/ o 74\/”’ et /7/ Q’«f/
,,__‘/«//z: /L///></ /:_) <D, S o
5’@7_\/ <:r~/ G TR ATl V//L, | /J/% ~~~ S
RV a I A Lt S% ot = F& c’?/'//fniﬂ‘:w//

/ ///é‘ ( O&L. //////.47’«(5/'/7 ) e //z: /D<7(’ ”57’/ tc )
C‘“/S‘CA{’\:(’ c"“/ X///// Ny, ’/-7/(17'4:14"-’ < D //K/////\/
/34 /(/74 SR T //f J S%/) ’f/éc’/ B fef 1177117 2 / .
/ 7 C”(‘)///’ T /’"/r A \g(\(“’“ﬂ/”'/ A ’ L
/'jc”///f/ é,c.zcr’ 7 7E L/ /O/Q /// 7//// / / o
$l 7‘“ /;OC/@K//L//%« : //9(‘/(’(7, sy (a/c/w /@/47 r“fw (
| /2 °/////iy ﬁ‘(’“/ //.4” / Xy 57/ S j ﬁ/)‘j—/ C~r’7<’/7~ |

LEANCTOR. ) |




._ﬁ/t//%/@;/ //,,// \i}} o J : / 2 /5’ éf?’(:‘ 7/// S /\) > m,,

' - ///7‘@&4/%%%/ /o ‘ &f/z//cﬁél.__v..
| ‘ et » C‘/)OL’/J <:*// o < 2,
I é//c;/:_\/ x{/(r’/ y / WD 71 \//W/é&)-—/—é

g | Wg’ Tem L \S’Z//J/”)C’ - .7/ /C:?x:if?(’ /’4‘:& '/"'7/(%%;{'@,“6}
L Hzo spere Y (60 s o /67/( c/%
/cw d\ﬁ//z” A A//)//// r;é;:m_ 2

v.;,_fim-&vb/:/&:ﬁ;wf Qo MQ@ @///(/f/(r% 657045 sy
B ciuc:/n,/ C‘/x@ //i/ /Qépfdc:w"g j @S2 L ALE /

{,/(,/ = é.\/c; /D&\V/G/Q, Do A’lm/ﬁ@ 3, ,@-/(qu
c(’ 2=/ &/ /{7/ TH /“,u/) .-




19757

50 SHEETS 5 SQUARE
100 SHEETS 5 SQUARE
200 SHEETS 5 SQUARE

il
2
.389
mi s

22.38
42.382
42.38

&
sy

A

NATIONAL

//j'/() 1,, :‘/ 'v/l// 7[r~a'. 7[“3»\ "

Flot P lan

2/
J

TEe




R

2 _%'*

£
E‘\ﬂ
narionac e im

3

. ,7‘-/1//0/; L
Ha SOy /.7.’4/':' Tamk
2| T A/02 o
» /UA/OQ r:"c)z 7;;«&(’
"3\ TAami0= 4 5 "
EC’C _ Pq/ ﬁhé
Ll T~ MI04
' EX!VC'“‘L'[!O'H 7'»'/4
-5, 7’/1'//0:
\, ent /4c_;a/ ﬂo/a/ 70#’
4 7‘/&//04‘ '
LA H Ve SOu Wost e
ST T Ao
Aga-HHy elw/ Fank
8| T- A/OF ,
: 7 Fo //4’0 \S!om34 /MA«””” ’
2 Qi Tt o9

. }AZU‘ //,4/ /”/x er ‘

' %/)“ﬂllﬂw f?r—voc ¢r-'

™~

/4 0 L-l /Vz.érr\?[/l;h E o’u_l'“‘m&n.l[.
N, A /

A-M1ol
/V.I'}ro;;oh
A M0

Jo-Jrime Afsxer

EXGLon
E- 410l

'QJ\S

E-4l02
/// CO"
E-'./f.'//Ow ol e N.,I,R3
\S‘J..I “a'/ Comrjah;nr
E-AM/0% : ;
St Haadar
E-M/05 '
\Sur'{“a'cc
E-mMI10¢L
7w

‘-cu// vac )«o: »3

on SO

CO’V' d}.tv-’.h_:{er-

er’

S
Meat

J- AM/0!
SHH Tt

tatior
RQOGI /4 }'715/01" _'
ek /}‘4/02

EX;rac. Dr /fl’lxnv'l)'" ‘

1{&

'Z:mar(}p.”/ \S—um/o
T-A1ilo
Sp %, M SO.

Co oltjr‘_i

q?‘()rﬂg s 7;‘”&

St e

Koo &Erar

| ‘;é:oio_ifr#
/00 £
/00 #*
Yoo FF*
(7‘; Pste

&0 FFT

/5 AT
3o ;t.-'* ,

‘/S //P
Tar /):n «
Jo
K'Oo‘ad/ )
e gl
PR oog;/
NN
2,000 30/

10000 aaa/.

“’@ g=/

SWARY.

— ¥

/”’I o }[" /
SS

3 SS Tobe

e S5
346 S3
A 285 o
3»003’_ o
< S
374 S5
oS
< S
AR

///Um

SogS - #3I2

<

(SR N-I
s 71315««:\.:
& ShAL
ct  Toka
P S~ S /4
30¢8% T ha
£S5 Sla o
cs  Tole
s Skl
S Tobe
€5 8hatt

‘-R‘t»\c.xr'/"(_g»

@ao"l'&_

Danver Egu

D-e_rlu/-ap; -E’/:S?O
&uo;}&'

{Jrecr ;IW/ /‘4‘;,,'/
D-‘l,ﬂ_l/’k’ V‘//D/
Hollond
Qe.h')«'r- 7T /23
Senver V=040
3300 %a/ o
D«ey.sl'r V",//O/

2 000 o/
Do Fa

@ uO'iL-&:_

/:‘ LRV ol 7—'/2&? }b

. arn( f'rwozj': Ho-//or».c/ _

e ld




= P- Mo

ETS 5 SQUARE
ETS 5 SQUARE
ETS 5 SQUARE

www

NP0
A P-Ml1oSs

|p-MioT

.Pumo\\'A _ : .
P10l 19600 N, SD, A nsg
77 20 KD, Moo f,.nq
"‘Ebc, Choanr .
II.EX racﬂﬂn 'C"’"
6 ,,., jc|J Tanc.}r
aaig ﬁans'ﬁr ‘
s

TOor ’ vrCul /ion

P-pt103

/rd ng

P-iok

R a-a c

P;&//O? ff;f Clrc -;C‘S‘/S"'_“)
©0-A1/ 02 Product 7Tronsfer,
P10 SEH Soealefi

Kea c?lof F):ose, 7;‘,,”(:,
E'D':‘loor#faé/q Mn/obJ_
Q77 MAD.
9870 ,2/1 So .
Agun- Blend

P
P-4 )14
r-2111s

R ooectors B
B= 4101  Hieodion Reactor:
» \S}/wn‘)‘ ST’"'PP"“ b
_proJ.tL/. Jur\g‘*%?’;—.hk’.

(A//Juh S0,

"*S':lfon_yc'r ..

o
~r 1 e

& = EPA

o~ Gra
b0 gre @, 70"
Yo krd e go'
Sa C'R«'A @ 80
190 6P & 80
Soo 62/’//@ /30
Son C‘/‘/ﬂa’ /50
loo f'r°M p>) /00
250 (‘/‘//,ﬂ /2.0

2 0CEM @ 4o |

jo €rM @ ¢o

So GP/JQ a’o ,

Jo Ff’//e 8’0
LOGEM & S’D

2000 Gl
Zp00 ./

L M

c.S

316§

L3/ SS -

376 SS-

376 S8 _
/J//w 20

/{/"t‘/ yls]

r-!/
G
P

=1 55\5
3/¢ S5
S

o
~a 0

' I/6 S8

3/6 SE

JR @ marks

PlrelD A

.NO
m

SECNIEES M A TR

T PP I3V
NI P IvoY .
IRy ¥-f 2}
0 rPiYoz

woL TR MY

N G A

P l6IE
A A R XY

"o PSSl

S CP LY 4

v P 3ED

VA TV S
(o T _’F.V‘
Douota’ - Cols or
DGM\:’r Srore

To ks

-



: ‘ Acruac ﬁkeef /25125—7 | B
S //«e” L T s pe D Fnl
) C/? £ .xol se
e, 3583 3sef
Mo, JCQ R ¥ (11 o . -
o ___gt@_g.._._,__..,__.__ﬁ,z.czfﬁ_._._,__,__H_W_;‘.,,aﬁ@_;_,*,A,__,,_»__ - o
. /‘ﬂf; LY /A Y 2 e




o ,:_""',('“,l_l._.staaT
(), OO0 — o
S STOP L (P)) BSTARTS LU (M) oL
—0lo—e—0 0 —Q |
- 71| 6o seeomd auTo-

1 mATVe REACTOR -
L RESTART  SELECTOR

» °F

W

T,: EAGUE RIRFLEX  SERIES AF4 " OFF-DELAY " TIMER,

ADJUSTABLE - TIMING . RANGE 0.2 To - Lo SECONDS, .
1§ AMP 200 VoL CONTACTS, S

(L) © LOCATED ' AT DRWE

(P) © PANEL  MOUNTER

(M) < LOCATED . N Mcc

NOTE: WHEN = THE  SELECTOR swiTCH 1T IN  THE = ONT
WOSITION  AND THE AUTOMATIC REJITART  CIRCAUWIT 1%y
ACTIVATED,, DEPRESSING . EITHER ~ SToP ROTToON  ONLYY

SIMULATES A MOMENTARY PowiER FANLUVRE THEREFORE TWE
TREACTOR WILL RESTART  AUTOMATICALLY WHEY  RELEASED.

REVIS“ION BY DATE DVESCRlPTION‘. SHREEVE ENGINEERING! I-TI

_ . . — LITTLE ROCK * - BATON ROUGE
JCUENT: ERGLE RIVER  CHEMICAL  ComPAMY  Ippn gy DEW [DATE DESIGNED [oATE
PROJECT: IR T ~J chko BY DATE SCALE: |

e SELECTOR  CIR QU T . - 108 NO. DWG. NO.




,,,,,,,,,, _ f e SR I

...... T/ UTLX 956§ S

- D= 96
___________ Tl wrliwe (folt) = 1102/ gollloma—
T/ peEK gz03

Diwnde = 102" B
MVMCM | = (099 calbpur

[ — —— e e '.)I




ey e

T

. Q 8] Go NS ™M 5
U M S T~ ~ O >0 Q
. oo I~ Od Od Do M~ Col ™~ ool O e
U o p| L 44 \00:
, ~N M IR M~ N~ N W
/5 T~ QL IS ] TN [
e ~M O~ §H SO0 wn| &0 O Q ~N
N ~ TN O W] o ™M W <
. M oo 1S X W[ O Sa ™ N Em
R E A b7 AR R R Y2l
R
\ Ol Q] 9 O Q| & RS ©9
.cb W N S0 ol S W5 V] [ o 9 ~
55 —~ VW ~ ~ v N O ©» . S0
IR O VI <9 D0l ~ I N [ ™ o
S RO N GRS YRS Bl
: N AN F W W W T s
_ S
QD Q] 9 Q] o QI QI YV S
[ Yo I o I Y e N S
~ AW S A o
i o0 [l [ — B S
o\ M e = NS
O O O] O O 9D Q] O[_[ T S
\ S0 9 N9 S S0l T o 9 © S
NIKY, G T 9 A QO ~ [ o %
AN N A MY ool NN S | N
. NI AR RS s el AR M
Q[ O] Q[ Ol o] o S B o] ¥
B Y I Y Y T o N I )
/l, [ e s G S Y e Y
Vol P~y —| =] o | o
N e S N~ | NS

474/» 77

Ot

Tyec

S 18

OTHL




Tora. Preics  Pre L,

Z-11-78

. . | . B . ,‘,’ [
Mormi M "\"i "‘3»‘1 e @F/E"E CTtonf - /57 QU/‘ PTER 74
(w - ;55 PeERrR L NRE ‘514<PP£D> . #Pf’:ia L

D pPeice Cb,z,z," ( Lasx 0.'@@7} - 0.0070,

G whrGE RaTtE CorR.
: SR R 2

W""nm/})" X 0.00 ER LES o ,:o,oo.%' 3

@ ErecTrRiC Paw E&, C<>.fz =

"'fgz 8{?M“_€Egm§?x 0.00df, ¥ LRSS : ;OO A

s .

ey

. '/\ cﬁ . ) ' . , - .
,.-‘ i S . .3 E S
D e Team A S

(D) Low Propuctian - O

ﬂr” T4 {;,,;53 s fki.'--’_;.s‘f..é : - o o 0, 910% 6

(PLus Base P

(2'1 . / 7 N ?) ’(:;;




Mobil Chemicl Company GHOP CHEMIGALS GROUP

P.O. BOX 26683
RICHMOND, VIRGINIA 23261
TELEPHONE (804) 798-4231

‘February 6, 1978

Mr. John Miles

Eagle River Chemical Corporation

P. 0. Box 2648

W. Helena, Arkansas 72390

Dear John:

This will confirm our telephone conversation of this date regarding
the release of UTLX 95668. The replacement car for CBE service is
MOBX 11378.

When ready to release UTLX 95668, please call D. L. Grueder, Mobil
Traffic for destination for cleaning of cars.

Any questions, please advise.
Sincerely,

Py o

F. L. Lattire
Manager, Product Control

cbm

cc: D. L. Grueder
Floy Williams

—



